Abstract. Dengue fever has been a major problem in hospital settings in Brazil for the past 15 years. The main concern has been the severe forms, i.e., dengue hemorrhagic fever and dengue shock syndrome. Hemorrhagic events of different degrees have also been a major concern. We report five cases of large vein thrombotic events associated with the acute phase of dengue fever, including a previously non-reported case of mesenteric vein thrombosis. Complications such as these could have been overlooked in the diagnosis of dengue fever, given that the major concern is the hemorrhagic event.
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Dengue fever frequently affects Brazil, where thousands of cases have been diagnosed annually and all four dengue virus serotypes (DENV-1 through DENV-4) have been reported, sometimes concurrently in the same region.
1,2 Hemorrhagic events of different degrees have often been described in dengue, but thrombotic events have not been extensively reported, despite the wide range of increased procoagulant activity during illness. 1, [3] [4] [5] [6] [7] [8] During a recent outbreak, several cases of thrombotic events affected large veins in dengue fever patients. We report cases of unusual and overlooked complication of dengue fever.
From January 2011 through March 2011 during a local outbreak of dengue fever caused by DENV-1 and DENV-2 according to local health officials, five patients were given diagnoses by imaging techniques (pulmonary computed tomography angiography, cholangio-magnetic resonance imaging, and Doppler ultrasound of lower extremities) as having large vessel thrombosis. These patients were part of 92 serologically confirmed (by immunochromatographic strip test or IgM antigencapture enzyme-linked immunosorbent assay) patients with dengue (60% women and 40% men, median age = 39 years, age range = 10-99 years) admitted to Monte Sinai Hospital (200 beds) in Juiz de Fora, (population = 500,000), Minas Gerais, Brazil. This study was approved by the Ethical Committee of Monte Sinai Hospital.
Twenty-three patients (25%) were classified as having dengue shock syndrome or dengue hemorrhagic fever and 4 deaths were recorded (case-fatality rate = 4.3%). These thrombotic patients represented 5.4% of all dengue inpatients. All thrombotic events were identified within the first five days of illness, and all patients had symptoms compatible with the reported thrombotic event at hospital admission. No thrombotic events were identified among the remaining patients during hospitalization, and none of the patients them received drugs for thrombosis prophylaxis, which is contraindicated in dengue.
The demographic and clinical characteristics of the five patients are summarized in Table 1 . Patients 1 and 2 had ileo-femoral deep vein thrombosis, patients 3 and 4 had pulmonary thromboembolism, and patient 5 was given a diagnosis of mesenteric vein thrombosis by cholangio-magnetic resonance imaging (Figure 1) , which was associated with jaundice and severe sepsis by Escherichia coli demonstrated by blood culture. Known risk factors for thrombotic events such as smoking, use of oral contraceptives, and being overweight were absent in all patients and none had had any similar diagnosis or symptoms.
Increased levels of IgM against phospholipids were detected in four patients, but levels of IgG against phospholipids above the reference level were detected in only one patient (by enzyme immunoassay), and this was the only positive result in thrombophilia screening. Although most of the patients were dehydrated, severe hemoconcentration was not observed. Leukocyte counts were within the reference range and levels of D-dimer were increased in all patients. The international normalized ratio (prothrombin time) was normal or slightly prolonged in all patients and none had hemorrhagic events. None of the thrombotic patients were classified as having dengue shock syndrome or dengue hemorrhagic fever. All patients were treated with low molecular weight heparin and recovered. Although not completely understood, low platelet counts and function, increased vascular permeability, increased thrombomodulin, increased tissue plasminogen activator, and antibody cross-reactivity with endothelial cells and with specific coagulation proteins are among the suggested mechanisms responsible for hemorrhagic phenomena in dengue fever. [3] [4] [5] [6] [7] [8] Myriad factors, including cytokines, fibrinolysis, and the complement system, might increase thrombotic risk in dengue fever patients. [3] [4] [5] Increased PAI-1 plasma levels seem to be common in DENV infection and have been associated with greater risk for thrombosis. 7 Disseminated intravascular coagulation and consequent microthombi formation have also been reported in dengue fever but have not been associated with large vessel thrombosis. 5 Low concentrations of plasma anticoagulant proteins C and S and antithrombin III have also been detected in severe dengue but have not been associated with clinical thrombosis. 4 Increased levels of IgM against phospholipids were detected in all but one patient in this series, but these levels are of low clinical significance for thrombosis. Thus, except for increased levels of IgG against phospholipids in one patient, no other procoagulant risk factor was identified in this case series. 9 Antibodies against phospholipids and increased lupus anticoagulant have been anecdotally associated with thrombotic events in peripheral arteries and cerebral vasculature in dengue fever patients. 10, 11 Venous cerebral vasculature thrombosis and ischemic stroke not associated with antibodies against phospholipids or other risk factors have been rarely reported in dengue fever patients. in thrombotic events in dengue fever should be considered. It is noteworthy that none of the thrombosis cases occurred in patients with dengue shock syndrome or dengue hemorrhagic fever, but the small number of patients with these conditions is not a reasonable explanation.
The involved mechanism seems to be related to events that occurred during the early phase of the disease because the thrombotic events were clinically detected at admission and no episode of thrombosis was detected among the remaining dengue fever patients throughout hospitalization or during outpatient follow-up. Loss of endothelium non-thrombogenic protective factors has been identified in severe dengue early in the course of the disease. 1 To our knowledge, deep vein thrombosis, pulmonary thromboembolism, and mesenteric vein thrombosis have not been reported in direct association with dengue fever. 1, 11, 12 Mesenteric vein thrombosis was an unusual complication of DENV infection, and was erroneously diagnosed in an imaging study of suspected cholangitis in a patient with clinical sepsis without a primary source. Awareness for these kinds of complications should be recommended to all practitioners who treat patients with dengue fever, particularly in hospital settings. *US = ultrasound; DVT = deep vein thrombosis; CTA = computed tomography angiography; PTE = pulmonary thromboembolism; C-MRI = cholangio-magnetic resonance imaging; SIRS = systemic inflammatory response syndrome; MVT = mesenteric vein thrombosis.
†Reference value = 140-400 
